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condition.1 The most recent estimates of prevalence from
large-scale epidemiologic studies are in the range of 4.1%
to 5.7% for lifetime prevalence and 2.1% to 3.1% for
12-month prevalence.2–4 The course of GAD is typically
chronic, with less than half of patients in treatment set-
tings achieving symptomatic remission over 8 years.5

Community-based studies have shown that, among all
mood, alcohol use, and anxiety disorders, GAD is ranked
second (behind agoraphobia) in terms of total functional
disability associated with the disorder, and the level of
disability is equal to or greater than that observed with
major physical disorders such as arthritis and heart dis-
ease.6 In those individuals diagnosed with pure GAD
(without any psychiatric comorbidities), functional role
impairment is similar to that observed with major depres-
sive disorder.7

Within primary care settings, GAD is especially com-
mon, with 12-month prevalence rates of approximately
4% and substantially higher rates when DSM-IV symp-
tom criteria are used without a duration criterion.8 Unlike
in the general population, where major depressive disor-
der is more common than GAD, these 2 disorders are
about equally as common in primary care settings.8 The
diagnosis of GAD is often missed in the primary care set-
ting; less than half of patients with GAD receive the diag-
nosis.8 Consequently, only about 20% of patients with

Implications of Pain in Generalized Anxiety Disorder:
Efficacy of Duloxetine

James T. Hartford, M.D.; Jean Endicott, Ph.D.; Susan G. Kornstein, M.D.;
Christer Allgulander, M.D.; Madelaine M. Wohlreich, M.D.; James M. Russell, M.D.;

David G. S. Perahia, M.D.; and Janelle S. Erickson, Ph.D.

Objective: To conduct a post hoc evaluation of the
prevalence of clinically significant pain and the effi-
cacy of duloxetine in patients with generalized anxiety
disorder (GAD) and concurrent pain.

Method: Data from two 9- to 10-week double-
blind, placebo-controlled, randomized clinical trials
of duloxetine (60 to 120 mg) in DSM-IV–defined
GAD were analyzed (study 1 was conducted from
July 2004 to September 2005; study 2 was conducted
from August 2004 to June 2005). Efficacy was as-
sessed with the Hamilton Rating Scale for Anxiety
(HAM-A), visual analog scales (VAS) for pain,
the Hospital Anxiety Depression Scale (HADS),
the Clinical Global Impressions-Improvement of
Illness (CGI-I) scale, the Patient Global Impressions-
Improvement (PGI-I) scale, and the Sheehan Disabil-
ity Scale (SDS) global functional impairment scale.

Results: Of 840 patients randomly assigned to
treatment, 61.3% (302 duloxetine, 213 placebo) had
VAS scores ≥ 30 mm on at least 1 of the pain scales,
indicating clinically significant pain. Among those
patients with concurrent pain at baseline, change from
baseline to endpoint in the HAM-A total score (42.9%
change in mean scores for duloxetine, 31.4% for pla-
cebo), HADS anxiety scale (40.3% vs. 22.8%), HADS
depression scale (36.1% vs. 20.5%), HAM-A psychic
factor (45.9% vs. 29.9%), and SDS global functional
improvement score (45.5% vs. 22.1%) was signifi-
cantly (all p’s < .001) greater for duloxetine compared
with placebo. Improvement on the CGI-I (p = .003)
and PGI-I (p < .001) was also significantly greater for
duloxetine. Response (HAM-A total score decrease
≥ 50%) (49% vs. 29%) and remission (HAM-A total
score ≤ 7 at endpoint) (29% vs. 18%) rates were sig-
nificantly greater for duloxetine compared with pla-
cebo (p < .001 and p = .041, respectively). Duloxetine
demonstrated statistically significantly greater reduc-
tion in pain on all 6 VAS pain scales (all p’s < .001
except headaches with p < .002) (for duloxetine,
percent change in means from baseline to endpoint
ranged from 40.1% to 45.2% across the 6 VAS scales;
for placebo, 22.0% to 26.3%).

Conclusion: Duloxetine, relative to placebo, im-
proves anxiety symptoms, pain, and functional impair-
ment among patients with GAD with concurrent clini-
cally significant pain.
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eneralized anxiety disorder (GAD) has been in-
creasingly recognized as a common and disabling
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GAD seen by primary care physicians or other general
medical providers receive even a minimally adequate
course of treatment.9

Perhaps the major reason why GAD is underdiagnosed
and undertreated in primary care settings is that such
patients typically present with other complaints besides
anxiety. In fact, only 13% of patients with a diagnosis of
GAD present with a chief complaint of anxiety.8 The most
common presenting complaints of GAD patients in pri-
mary care include somatic symptoms (48%), pain (35%),
sleep disturbance (33%), and depression (16%).8 The pain
symptoms common in GAD include nonspecific pain
(lower back, unexplained causes) and specific pain con-
ditions such as migraine. The association between GAD
and pain symptoms such as migraine and arthritis is as
strong or stronger than that seen for depression.10,11 Ad-
equate treatment of painful symptoms in GAD appears
particularly important in a primary care setting where
many patients are seeking treatment based upon these
symptoms,8,12 and successful treatment of painful symp-
toms associated with GAD would therefore likely reduce
health care utilization and costs and improve patient
functioning.

In contrast to the selective serotonin reuptake inhib-
itors (SSRIs), the dual-acting serotonin-norepinephrine
reuptake inhibitors venlafaxine and duloxetine have dem-
onstrated efficacy in the treatment of several specific pain
symptoms.13 In particular, venlafaxine has shown efficacy
in the treatment of migraine and neuropathic pain.14,15 Du-
loxetine has shown safety and efficacy in the treatment of
pain associated with fibromyalgia in women and diabetic
peripheral neuropathy.16–19 Duloxetine has also shown
efficacy in reducing painful symptoms associated with
major depressive disorder.20,21

This article reports on the efficacy of duloxetine in
the treatment of GAD with associated pain. Pooling data
from 2 randomized, placebo-controlled trials of dulox-
etine for GAD, the following questions are addressed. (1)
How prevalent is clinically significant pain among pa-
tients with GAD? (2) Among patients with clinically sig-
nificant pain at baseline, does duloxetine improve anxiety
and depressive symptoms and functional impairment
compared with placebo? (3) Does duloxetine improve
pain symptoms in GAD compared with placebo?

METHOD

Overview
Data from 2 randomized, placebo-controlled trials of

duloxetine for GAD were pooled for these analyses. Pa-
tients were initially selected for inclusion in the analyses
based on having clinically significant pain. Within this
subsample, change from baseline was evaluated on mea-
sures of anxiety symptoms, depressive symptoms, dis-
ability, and pain.

Design and Procedures
All patients participated in 1 of 2 randomized, placebo-

controlled studies of duloxetine for GAD.22,23 Both studies
were acute treatment trials consisting of a single-blind
placebo lead-in period (5–9 days for the first study and 1
week in duration for the second), followed by 9 or 10
weeks of acute double-blind treatment with duloxetine or
placebo, and ending with a 2-week drug discontinuation
phase.

A total of 840 adult patients (men and women
aged ≥ 18 years) with a diagnosis of GAD as defined
by the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) were recruited by
referral and advertisements and then randomly assigned
to treatment across the 2 studies. Diagnosis of GAD and
other psychiatric diagnoses were established using the
Mini-International Neuropsychiatric Interview (MINI).24

Experienced interviewers (generally the physician inves-
tigators) participated in a training session at study startup
and were approved by the sponsor for participation in the
study after review of their clinical skills in conducting in-
terviews. In addition to a GAD diagnosis, inclusion crite-
ria in both studies consisted of (1) a GAD disease severity
of at least moderate intensity as defined by a Hospital
Anxiety Depression Scale25 (HADS) anxiety subscale
score ≥ 10 and a Covi Anxiety Scale26 (CAS) score ≥ 9,
(2) no item on the Raskin Depression Scale27 (RDS) > 3,
(3) a CAS score greater than the RDS score, and (4) a
Clinical Global Impressions-Severity of Illness scale28

score > 4 at the screening visit and again prior to the pla-
cebo lead-in phase. In addition, to be included within the
subsample of patients analyzed in the current report, pa-
tients must have had a visual analog scale (VAS) for
pain29 score ≥ 30 on any of the 6 pain scales (see below).

In both studies, patients were excluded if they had
any of the following diagnoses: any current and primary
DSM-IV Axis I diagnosis other than GAD; major depres-
sive disorder in the past 6 months; panic disorder, post-
traumatic stress disorder, or an eating disorder within the
past year; obsessive-compulsive disorder, bipolar disor-
der, psychosis, factitious disorder, or somatoform disor-
ders during their lifetime; or history of alcohol or any
psychoactive substance abuse or dependence within the
past 6 months (or screened positive for any substances
of abuse at the screening visit). Patients were also ex-
cluded if, prior to enrollment in the placebo lead-in pe-
riod, they had used a benzodiazepine within 14 days,
received a monoamine oxidase inhibitor or fluoxetine
within 30 days, received any experimental medication
within 30 days, had been previously treated with dulox-
etine, used caffeine excessively, or began (or changed
the intensity of) psychotherapy or other nondrug therapy
within 6 weeks. Additional exclusion criteria consisted of
any serious medical illness or any clinically significant
laboratory abnormality. Patients judged clinically to be at
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serious suicidal risk or patients who, in the opinion of the
investigator, were poor medical or psychiatric risks for
study completion were also excluded. Patients who re-
ported a lack of response of the current episode of GAD
to 2 or more adequate trials of antidepressants, benzo-
diazepines, or other anxiolytics at a clinically appropriate
dose for a minimum of 4 weeks were excluded. Women
who were pregnant or breastfeeding were also excluded.

Study 122 was conducted at 41 study sites in 7 coun-
tries (Finland, France, Germany, South Africa, Spain,
Sweden, and the United States) from July 2004 to Sep-
tember 2005. Study 223 was conducted at 28 study sites in
the United States from August 2004 to June 2005.

Patients were screened for the study at a clinic visit
occurring between 3 and 30 days prior to beginning the
1-week, single-blind, placebo, lead-in period. After the
lead-in period, patients were randomly assigned to treat-
ment. In study 1, patients were randomly assigned to pla-
cebo, duloxetine 60 mg q.d., or duloxetine 120 mg q.d.
Patients randomly assigned to either duloxetine treatment
group started treatment with duloxetine 60 mg q.d. at
baseline. If 60 mg q.d. could not be tolerated, the dose for
patients randomly assigned to duloxetine 120 mg q.d.
could be reduced to 30 mg q.d. until the end of week 1,
followed by 60 mg q.d. until the end of week 2. For pa-
tients randomly assigned to duloxetine 60 mg q.d., the
dose could be reduced to 30 mg q.d. until the end of week
2. At the end of week 2, patients had to be able to tolerate
their randomly assigned dose or else they discontinued
the study.

In study 2, patients were randomly assigned to either
placebo or duloxetine 60 to 120 mg/day. The starting dose
of duloxetine was 60 mg q.d.; however, a dose decrease
to 30 mg q.d. was allowed for the first 1 to 2 weeks so
that patients could adjust to the medication, followed by
a dose increase to 60 mg q.d. and subsequent dose in-
creases of 30 mg q.d. up to a maximum dose of 120 mg
q.d. Dose increases to maximize efficacy were allowed
based on investigator judgment; however, the protocol
required that the dose be increased if a patient’s Clinical
Global Impressions-Improvement of Illness (CGI-I)
scale28 score was 3 (minimal improvement, no change, or
worse) during the first 4 weeks of treatment, unless the
patient was unable to tolerate an increased dose. A total of
2 downward-dose adjustments for tolerability concerns
were allowed, with a minimum allowable dose of 60
mg/day of duloxetine.

The protocols were approved by the respective institu-
tional review boards or ethics committees at the partici-
pating clinical sites. All patients gave written informed
consent to participate in the research studies.

Assessments
Assessment instruments were the same in both studies.

Anxiety symptoms were measured using the clinician-

administered Hamilton Rating Scale for Anxiety30

(HAM-A). The HAM-A consists of 14 items, each rated
on a 5-point scale of 0 (not present) to 4 (very severe).
The HAM-A total score is the sum of the 14 items and
ranges from 0 to 56, with higher scores indicating a
greater degree of symptom severity. In addition to the
HAM-A total score, the widely used psychic and somatic
factors from this scale were also examined. Clinical re-
sponse was defined as a 50% or greater decrease in the
HAM-A total score from baseline to endpoint. Whether or
not each patient sustained a clinical improvement was
also examined and was defined as achieving a ≥ 30% de-
crease in the HAM-A total score from baseline to the first
postbaseline assessment visit that this criterion was met,
and then maintaining or exceeding this improvement at all
subsequent assessment visits. Remission was defined as a
HAM-A total score ≤ 7 at endpoint.31

Pain was assessed using the self-reported VAS for
pain. The VAS is a line of 100-mm length, with 0 at one
end representing “no pain” and 100 at the other end repre-
senting “pain as severe as I can imagine.” Patients mark
their perceived level of pain intensity during the past
week by indicating a point on the line, and the examiner
scores the instrument by measuring the distance in milli-
meters from the zero anchor to the mark that the patient
identified as his or her level of pain. Separate VAS ratings
were obtained for overall pain, headache, backache, and
shoulder pain. Two additional ratings of proportion of day
while awake with pain (ranging from “none of the time”
to “all of the time”) and daily interference due to pain
(ranging from “not at all” to “complete disability”) are
also made on a 0 to 100 scale. The VAS ratings were ob-
tained at each study visit (baseline and weeks 1, 2, 4, 6,
and 9 in study 1; baseline and weeks 1, 2, 4, 7, and 10 in
study 2).

Patients who had a VAS score ≥ 30 on any of the pain
scales were identified as having clinically significant pain
and are the focus of the current report (the same sample
was used for all analyses, provided measures were not
missing). The criterion of ≥ 30 was based on previous re-
search indicating that baseline VAS scores in excess of 30
correspond to a verbal report of at least moderate pain.32

Clinically significant change on these VAS pain scales
was examined by calculating response on each scale, de-
fined as a 50% or greater change from baseline to end-
point. Studies have demonstrated that a reduction of ap-
proximately 30% in pain scales such as the 11-point pain
intensity numerical rating scale represents a clinically im-
portant difference.33 However, for the purposes of these
analyses, a higher hurdle of a 50% reduction in pain
symptoms was chosen.

Additional efficacy variables included the anxiety
and depression subscale scores of the HADS and the
Sheehan Disability Scale (SDS) global functional impair-
ment score.34 Global improvement was measured with the
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clinician-rated CGI-I and the patient-rated
Patient Global Impressions-Improvement
(PGI-I) scale,28 each of which is scored
from 1 (very much improved) to 7 (very
much worse).

In study 1, assessment visits were con-
ducted at baseline and weeks 1, 2, 4, 6, and
9; in study 2, visits were conducted at base-
line and weeks 1, 2, 4, 7, and 10. The HAM-
A, CGI-I, and PGI-I were administered at
each of these visits; the HADS and SDS
were given at baseline and endpoint only.

Statistical Analyses
The primary patient population for this

post hoc efficacy analysis was those pa-
tients with clinically significant pain at
baseline (any VAS scale score ≥ 30). For
entry into the studies, patients were not
required to meet a minimum threshold at
baseline for pain. Within the subsample
that had any VAS scale score ≥ 30, patients
who had a baseline measurement on a given
efficacy measure, and at least 1 postbase-
line measurement on that efficacy measure,
were included in the efficacy analyses of that measure.
Across both studies, patients treated with either 60 mg or
120 mg of duloxetine were combined to form 1 treatment
group and compared with placebo-treated patients. Treat-
ment group comparisons on baseline clinical and demo-
graphic variables were conducted using χ2 statistics for
categorical variables and analysis of variance (with treat-
ment and study as terms in the model) for continuous
variables.

For continuous efficacy variables, with the exception
of CGI-I and PGI-I scores, treatment group differences
were examined using an analysis of covariance model
with treatment and study as main effects and the baseline
score as the covariate (last observation carried forward,
LOCF). The CGI-I and PGI-I endpoint scores were ana-
lyzed using an analysis of variance model with treatment
and study as fixed effects. Comparisons between treat-
ment groups on response, sustained improvement, and
remission outcomes were conducted using a Cochran-
Mantel-Haenszel χ2 analysis with study as the stratifying
factor.

Changes in pain symptoms (each VAS scale sepa-
rately) were examined between the treatment groups with
mixed-effects repeated-measures (MMRM) analysis us-
ing data from all postbaseline assessments (also referred
to as main effect of treatment). The model included the
fixed categorical effects of treatment, site, visit, and
treatment-by-visit interaction, as well as the continuous
fixed covariates of baseline score and baseline-by-visit
interaction. The analysis compared the treatment groups

on the adjusted-for-baseline estimated VAS scale means
across all postbaseline visits (i.e., not the slope across
visits). An unstructured covariance matrix was specified
to model the within-patient errors. The Kenward-Roger
method was used to estimate denominator degrees of
freedom.

Analyses were implemented using SAS (version 8.0,
SAS Institute Inc., Cary, N.C.). Mean refers to the least-
squares mean, which is the model-adjusted mean for the
respective analysis. Statistical significance was declared
at a α level of .05 (2 tailed).

RESULTS

Baseline Clinical and Demographic Characteristics
Of the 840 patients who were randomly assigned in the

2 studies, 515 (61.3%) (302 duloxetine, 213 placebo) had
a VAS score ≥ 30 on at least 1 of the pain scales, indicat-
ing clinically significant pain. Of these, 506 (294 dulox-
etine, 212 placebo) received study medication and had at
least 1 postbaseline assessment. Demographic and clini-
cal characteristics of the 515 patients with VAS scores
≥ 30 are given in Table 1. Among the patients, 67.0%
(345/515) were women, 92.6% (477/515) were white, and
the mean ± SD age was 42.6 ± 13.1 years. The mean ± SD
baseline HAM-A total scores were 25.7 ± 7.1 and 26.0 ±
7.9 for duloxetine and placebo, respectively. The mean ±
SD overall pain rating on the VAS was 42.73 ± 23.39
(0–100 scale). There were no statistically significant dif-
ferences between the treatment groups on any of these

Table 1. Baseline Clinical and Demographic Characteristics of Patientsa

Duloxetine Placebo
Characteristic (N = 302) (N = 213)

Female, N (%) 207 (68.5) 138 (64.8)
Age, mean ± SD, y 42.2 ± 12.6 43.1 ± 13.7
Race, N (%)

White 283 (93.7) 194 (91.1)
African American 8 (2.7) 9 (4.2)
Other 11 (3.6) 10 (4.7)

HAM-A total score, mean ± SD 25.7 ± 7.1 26.0 ± 7.9
CGI-S score, mean ± SD 4.7 ± 0.6 4.8 ± 0.6
HADS anxiety subscale score, mean ± SD 13.6 ± 3.4 13.4 ± 3.8
HADS depression subscale score, mean ± SD 8.4 ± 3.9 8.8 ± 4.0
SDS global functional impairment score, 16.2 ± 6.6 15.9 ± 7.1

mean ± SD
Visual analog pain scales, mean ± SD (%)b

Overall pain severity 43.5 ± 23.5 (68.9) 41.7 ± 23.2 (68.5)
Headaches 34.9 ± 27.5 (52.0) 30.9 ± 25.4 (49.3)
Back pain 34.7 ± 27.5 (52.7) 32.9 ± 27.0 (47.4)
Shoulder pain 31.7 ± 28.8 (47.2) 30.6 ± 29.0 (46.5)
Interference in daily activities 34.4 ± 25.5 (51.5) 36.4 ± 24.7 (57.8)
Pain while awake 48.7 ± 27.7 (72.1) 48.4 ± 27.0 (76.5)

aThere were no significant differences between the treatment groups on any baseline
measure. All patients with a score ≥ 30 on any of the visual analog pain scales at
baseline were included here.

bPercentage with score ≥ 30.
Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale,

HADS = Hospital Anxiety Depression Scale, HAM-A = Hamilton Rating Scale for
Anxiety, SDS = Sheehan Disability Scale.
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baseline demographic or clinical characteristics. For the
515 patients included here, there was no significant differ-
ence between the proportion of patients completing treat-
ment (70.4% [150/213] for placebo, 64.9% [196/302] for
duloxetine).

Improvement in Symptoms and Functioning
Among patients with clinically significant pain at base-

line, change from baseline to endpoint in the HAM-A total
score was significantly (p = .002) greater for duloxetine
compared with placebo (Table 2). Duloxetine was also
significantly (p < .001) superior to placebo on the HADS
anxiety scale, HADS depression scale, and HAM-A psy-
chic factor. Improvement in functioning was also signif-
icantly greater (p < .001) for duloxetine compared with
placebo, as measured by the SDS global functional

impairment scale. Overall improvement, as reflected in
the clinician-rated CGI-I (p = .003) and the patient-rated
PGI-I (p < .001) scales, also demonstrated significantly
greater improvement for duloxetine-treated patients com-
pared with placebo-treated patients. The only efficacy
measure that was not statistically significantly different
between the treatment groups was the HAM-A somatic
factor.

There was a clinically meaningful and statistically
significant (p < .001) difference in response rates (du-
loxetine: 49%, placebo: 29%) between the 2 treatment
groups. Duloxetine-treated patients were also significantly
more likely to achieve a sustained improvement (p = .005)
across the acute treatment period and were more likely
(p = .041) to achieve symptomatic remission at endpoint
compared with placebo-treated patients (Figure 1).

Change in Pain Symptoms
When treatment effects were pooled over all visits

(MMRM, main effect of treatment), duloxetine-treated
patients demonstrated significantly greater reductions in
pain compared with placebo-treated patients (all p values
< .001 except headaches with p < .002) for all 6 VAS pain
scales (Table 3). The mean change in VAS scores from
baseline to endpoint expressed as percentages for im-
provement in painful symptoms in duloxetine-treated pa-
tients ranged across the 6 VAS scales from 40.1% to
45.2%, compared with 22.0% to 26.3% in placebo-treated
patients. The duloxetine group had significantly higher
response (defined as a ≥ 50% change from baseline to
endpoint) rates (ranging from 51% to 59% of patients)
for all 6 of the VAS pain items compared with the placebo
group (ranging from 38% to 45% of patients), with
p values ranging from .041 to .005 (Figure 2).

DISCUSSION

There were 3 major findings from this post hoc
analysis. The first was that a substantial number of

Table 2. Results for Efficacy Measures at Endpoint During 9 to 10 Weeks of Double-Blind Treatmenta

Duloxetine (N = 291) Placebo (N = 211)

Endpoint, Least-Squares Endpoint, Least-Squares
Efficacy Measure Mean (SD) Change, Mean (SE) Mean (SD) Change, Mean (SE) p Value

HAM-A total score 14.7 (9.9) –10.7 (0.57) 17.8 (10.5) –8.0 (0.64) .002
HAM-A psychic score 7.8 (5.5) –6.4 (0.32) 10.2 (5.9) –4.3 (0.36) < .001
HAM-A somatic score 6.9 (5.1) –4.3 (0.29) 7.7 (5.4) –3.8 (0.33) .195
HADS anxiety score 8.1 (4.7) –5.2 (0.28) 10.3 (4.8) –3.1 (0.31) < .001
HADS depression score 5.3 (4.1) –3.1 (0.25) 7.0 (4.5) –1.7 (0.28) < .001
SDS global functional impairment score 8.9 (8.1) –7.2 (0.49) 12.4 (8.5) –3.6 (0.54) < .001
CGI-I score 2.6 (1.3) NA 3.0 (1.3) NA .003
PGI-I score 2.7 (1.6) NA 3.2 (1.4) NA < .001
aA greater decrease on the HAM-A, HADS, and SDS indicates more improvement. A lower mean score on the CGI-I and PGI-I indicates greater

improvement. All patients with a score ≥ 30 on any of the visual analog scales at baseline and at least 1 postbaseline score on the listed efficacy
measures were included here.

Abbreviations: CGI-I = Clinical Global Impressions-Improvement of Illness scale, HADS = Hospital Anxiety Depression Scale, HAM-A = Hamilton
Rating Scale for Anxiety, NA = not applicable, PGI-I = Patient Global Impressions-Improvement scale, SDS = Sheehan Disability Scale.

Figure 1. Response, Sustained Improvement, and Remission
Rates for Duloxetine (N = 294) and Placebo (N = 212)
Among Patients With Clinically Significant Pain at Baselinea

aClinical response = HAM-A total score change ≥ 50% from baseline
to endpoint. Sustained improvement = HAM-A total score change
≥ 30% from baseline at first postrandomization visit that is
maintained or exceeded at all subsequent visits. Remission =
HAM-A total score ≤ 7 at endpoint.

*p < .001.
†p = .005.
‡p = .041.
Abbreviation: HAM-A = Hamilton Rating Scale for Anxiety.
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treatment-seeking patients with GAD report clinically sig-
nificant pain: over 60% of the sample had a score ≥ 30 at
baseline on 1 or more of the VAS pain scales. The second
finding was that, among these GAD patients with pain
symptoms, duloxetine was clinically and statistically su-
perior to placebo in reducing anxiety and depressive
symptoms and in improving functioning. The third finding
was that duloxetine improved pain symptoms to a greater
degree than placebo. The overall amount of change in pain
symptoms was also clinically meaningful, with percent
improvement from baseline ranging from 40.1% to 45.2%
across scales in the duloxetine group (compared with
22.0% to 26.3% in placebo-treated patients).

The high rate of pain symptoms found in this treatment-
seeking patient sample is generally consistent with previ-
ous studies using both community and clinical samples.

While the exact rates of clinically significant pain symp-
toms in community samples of GAD patients have not
been published, high rates of GAD have been observed
for individuals with specific pain conditions (arthritis, mi-
graine, back pain).35 Although 35% of patients with GAD
seeking treatment in primary care settings report pain as a
presenting complaint,8 this is likely to be an underesti-
mate. Many GAD patients with pain may not mention the
pain symptom as a presenting complaint because of its
chronic nature. Thus, studies that systematically assess
pain, rather than relying on spontaneous reports of pre-
senting complaints, will expectedly yield higher rates of
pain. Among GAD patients with pain in the current study,
the average overall pain rating is comparable to that found
previously for patients with major depressive disorder.20

The nature of the connection between pain and
GAD is poorly understood. There are several mechanisms
through which persistent pain can arise, including disease
states, metabolic changes, trauma, and chronic inflamma-
tion. Descending serotonergic and noradrenergic neural
pathways are implicated in chronic inflammatory pain.36

These same serotonergic and noradrenergic pathways also
send ascending signals to areas of the brain that are im-
plicated in depression and anxiety.37 It is possible that
impaired functioning of these pathways may lead to the
high co-occurrence of pain symptoms with psychiatric
syndromes like depression and anxiety.38 Consistent with
this explanation is the effect of duloxetine—a potent and
balanced inhibitor of the reuptake of both serotonin and
norepinephrine—on improving both pain and anxiety/
depression.

Regardless of the reasons for the co-occurrence of
pain symptoms in GAD patients, the current study sug-
gests that duloxetine demonstrates clinically meaningful
efficacy in treating GAD patients who have pain symp-
toms. This is noteworthy for 2 reasons. The first is that, as
mentioned, pain symptoms are common in GAD patients.
Second, SSRIs commonly prescribed in primary care for
a wide range of patients with anxiety and depressive dis-
orders have shown inconsistent efficacy in regard to
pain.39,40 Animal studies of pain suggest that the combined
reuptake blockade of serotonin and norepinephrine is
more effective than blockade of serotonin reuptake

Figure 2. Response Rates (≥ 50% decrease to endpoint)
on VAS Pain Scales for Duloxetine (N = 294) and Placebo
(N = 212) Among Patients With Clinically Significant Pain
at Baseline

ap = .007.
bp = .041.
cp = .017.
dp = .009.
ep = .005.
fp = .008.
Abbreviation: VAS = visual analog scale.
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Table 3. Change in Visual Analog Scale Pain Scores From Baseline to Postbaseline (pooled over all visits)a

Duloxetine (N = 291) Placebo (N = 211) Duloxetine vs Placebo

Visual Analog Scale Rating Least-Squares Mean SE Least-Squares Mean SE Difference p Value

Overall pain –18.22 1.15 –10.66 1.25 –7.56 < .001
Headaches –13.85 1.10 –8.83 1.20 –5.02 < .002
Back pain –14.51 1.08 –8.59 1.19 –5.92 < .001
Shoulder pain –13.51 1.04 –8.01 1.13 –5.50 < .001
Interference with daily activities –14.51 1.15 –8.11 1.26 –6.40 < .001
Pain while awake –19.47 1.39 –11.87 1.52 –7.60 < .001
aMeans are average during treatment (weeks 1–9 or 10) scores estimated from mixed-model analysis with treatment, visit, treatment by visit,

baseline, and baseline by visit as terms. All patients with a score ≥ 30 on any of the visual analog scales at baseline and at least 1 postbaseline score
on the listed efficacy measures were included here.
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alone,41 and clinical studies in patients with pain support
the use of dual-action antidepressants.16–19 In this study,
duloxetine improved both the anxiety symptoms and the
pain symptoms of those GAD patients with clinically sig-
nificant pain.

The current study has several limitations. One is that
the sample was a selected subgroup from a larger sample
of GAD patients. As such, it would be useful to confirm
these findings with a prospectively selected group of pa-
tients with pain and GAD. A second limitation is that the
report of pain symptoms in the context of GAD may be
influenced by the worry and high focus on physical sensa-
tions and symptoms inherent in the GAD syndrome. Be-
cause of this issue, it is difficult to know for certain from
this study alone if duloxetine is acting directly on pain or
simply reducing the worrying about symptoms more gen-
erally. However, previous studies demonstrating the effi-
cacy of duloxetine within pain populations, as well as ani-
mal studies of duloxetine and pain, have indicated that
duloxetine does act directly on pain.16–19,37,42 A third limi-
tation is that little is known about the specific pain experi-
enced by patients in the study since the VAS scales are
limited in their assessment of pain syndromes. Confound-
ing factors, such as painful side effects (e.g., headaches)
from duloxetine, cannot be separated from pain originat-
ing from other sources. Such side effects, however, would
work against obtaining differences in improvement on
pain measures between duloxetine and placebo. A final
limitation, inherent in most clinical trials, is the nature of
the inclusion/exclusion criteria and the consequential re-
striction on the generalizability of the findings. In partic-
ular, patients with serious medical illness or comorbid
medical and psychiatric conditions were excluded, and,
thus, the patient population may not be fully representa-
tive of those seen in all practice settings. Whether dulox-
etine improves pain in the context of patients with GAD
and concurrent medical illnesses remains a topic for fur-
ther research.

In summary, the present study suggests that pain symp-
toms are common in GAD patients and that duloxetine
shows clinical efficacy, relative to placebo, in treating the
symptoms and impaired functioning of such patients with
pain and GAD. Moreover, the pain symptoms themselves
improve significantly more with duloxetine compared
with placebo. Increasing the awareness of the association
between painful physical symptoms and anxiety may help
in the detection of GAD, which is often unrecognized in
primary care settings. Duloxetine may be a useful treat-
ment option for GAD patients in general, including those
with pain symptoms.

Drug names: duloxetine (Cymbalta), fluoxetine (Prozac and others),
norepinephrine (Levophed and others), venlafaxine (Effexor and
others).
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